Cholesteryl Esters in Flue-Cured Tobacco

The constituents of tobacco in all its various forms have
received extensive chemical study?, and several sterols,
sterol esters, and sterol glycosides have been reported in
tobacco — the sterols commonly obtained being stig-
masterol, p-sitosterol, ergosterol and campesterol (Joun-
STONE et al.L.?). Cholesterol, often considered to be an
‘animal’ sterol, has been found only recently in plants
and to our knowledge has been conclusively identified in
only 4 species® although its presence has been inferred in
others?. In spite of extensive work on tobacco, cholesterol
and its derivatives have never been isolated from this
plant®. We now report a simple sequence of separation
steps (chart) which results in the ready isolation of a sterol
ester fraction from the hexane extract of flue-cured
tobacco, together with proof of the presence of a signifi-
cant percentage of cholesteryl esters in this fraction.

Flue-cured tobacco leaves® were ground and extracted
continuously with warm hexane?. The extract was chilled,
filtered, and evaporated, and the residue (5%8) was dis-
solved in acetone and chilled. Precipitated solids were
removed by filtration and the acetone evaporated. The
residue (4.5%) was subjected to a 14 transfer counter-
current distribution using hexane as the stationary phase
and acetonitrile as the mobile phase. The residue from
evaporation of tube 0 (i.e., the least polar material, 1.3%)
was chromatographed on 2 column of 200-400 mesh
polymer beads (polystyrene cross-linked with 2% divinyl-
benzene?) swollen with benzene. Elution was carried out
with benzene. Several fractions were obtained, roughly
in order of decreasing average molecular weight, as would
be expected for this type of chromatography.

The major fraction (0.54%), ‘indicated by IR-spectra
to be a mixture of hydrocarbons, esters and alcohols, was
dissolved in hexane and adsorbed onto & silica gel column
(Davison silica gel, 100-200 mesh, 100:1 weight ratio).
Elution with hexane removed hydrocarbons. Most of the
other material was removed using gradient elution from
pure hexane to pure ether. Two main bands were obtained.
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The more polar of these (0.25%) was shown to be solaneso]

by its melting point and the melting point and mixed
’ melting point of jts ;b—phenylazobenzoyl ester. IR-spectra
indicated the less polar fraction (0.11%) to be composed

oleic acids predominating) and an alcoho] fraction. The
latter was inseparable from cholestero] and stigmasterol
by thin layer chromatography on silica gel in 1 0% acetone-
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hexane. Gas chromatography of the alcohols as the di-
methylsilyl ethers (column of 1% OV-17 on acid washed,
silanized Chromosorb W) showed 4 Principal components
with relative retention timeg of 0.74, 1.00, 1.09 ang
1.26. These are quite close to the relative retention
times reported for the trimethylsilyl ethers of chol-
esterol, campesterol,  stigmastero] and  B-sitosterol
(0.78:1.00:1.10: 1.25)1 Admixture of genuine cholestero]
and stigmastero] followed by silylation enhanced the
peaks assigned to these compounds,

The 4 major components were isolated by means of
breparative gas chromatography of the dimethylsilyl
ethers. The collected substances (each of which gave only
1 peak on gas chromatograms) were boiled with aqueous
methanol for Temoval of the silyl groups and the free
alcohols were acetylated. Mass Spectra were then obtained.
Comparison of the mass spectrum of the acetate from the

Spectra of the isolated acetates which haq M-60 peaks at
M/e 394, 382 ang 396, respectively. (In contrast to the
well-separated cholesterol, there was some Cross-contami-
nation among these 3 sterols.)

The combination of counter-current distribution and
gel permeation chroma’cography11 provides a convenient
and exceptionally mild method for dividing a complex
extract into 8roups of materials which are then amenable



Zusammenfassung. Nach Hydrolyse wurde Cholesterol
von einem Sterolester-Bruchteil aus dem «flue-cured»
Tabak isoliert und massenspektrometrisch sein Acetat-
Derivat einwandfrei festgestellt, obwohl die einzelnen
Ester von Cholesterol im Tabak nicht gereinigt oder
identifiziert wurden. Zur Isolierung wurden die Zwei-
Stufen-Gegenstromverteilung und die Gel-Permeations-
chromatographie verwendet, 2 brauchbare und wenig
aggressive Methoden zur Aufteilung eines komplexen Ex-
traktes in Materialgruppen und nachfolgender gewohn-
licher chromatographischer Bearbeitung.

C. E. CoOK, MARGARET E. TWINE
and M. E. WarLL
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